Comparison of the intron-containing and intron-less rhodopsin genes among vertebrates. The nomenclatures of rhodopsin genes refer to those used in previous studies [1] [2] [3] [4] . The rhodopsin gene (Rh1) of all the vertebrates except for the Actinopterygii has a conserved five exon/four intron structure 5, 6 . In zebrafish, the first identified rhodopsin gene, Rh1, has no introns in the coding region 3 . Next, an intron-containing rhodopsin gene was identified and was named Exorh 7 . Recently this gene was also called Rh1-1 1,2,4 . Finally, another intron-less rhodopsin gene (Rh1-2) was identified 3 . Many species in the Teleostei have two intron-less rhodopsin genes (Rh1 and Rh1-2) in addition to an intron-containing rhodopsin gene (Exorh) 2 . It is speculated that these intron-less rhodopsin genes were acquired by teleost-specific whole genome duplication 2,3 .The genome of spotted gar in the Semionotiformes contains both intron-containing (Rh1-1 (Exorh)) and intron-less (Rh1-2) rhodopsin genes 8 . In this study, we characterized the full-length rhodopsin cDNAs of gray bichir and reedfish in the Polypteriformes and Siberian sturgeon in the Acipenseriformes (highlighted in red).
Supplementary Figure 2 Comparison of the amino acid sequences of rhodopsins in the Actinopterygii
The numbers indicate amino acid residue positions of bovine Rh1. Accession numbers of the sequence data are as follows: bovine Rh1, AH001149; gray bichir (Polypterus senegalus) Rh1, LC438460; reedfish (Erpetoichthys calabaricus) Rh1, LC438461; Siberian sturgeon (Acipenser baerii) Rh1-2, LC438462; spotted gar (Lepisosteus oculatus) Rh1-2, XM_006630625; spotted gar Rh1-1, XM_006630940; zebrafish (Danio rerio) Rh1, AF109368; zebrafish Rh1-2, HQ286326; zebrafish Exorh, AB025312.
Supplementary Figure 3 Absorption spectra of rhodopsins
Absorption spectra of gray bichir Rh1 (A), reedfish Rh1 (B), Siberian sturgeon Rh1-2 (C), spotted gar Rh1-2 (D) and spotted gar Rh1-1 (Exorh) (E) were measured after reconstitution with 11-cis-form of A1 retinal. All the pigments exhibited almost the same λmax at around 500nm.
It should be noted that many fishes use both A1 and A2 retinal as a chromophore of the pigments 9 . Thus, rhodopsins of these fish species can exhibit red-shifted λmax by the incorporation of 11-cis form of A2 retinal.
Supplementary Figure 4 Distribution of pinopsin in the pineal gland of coral catshark (Atelomycterus marmoratus)
Transcript of pinopsin (Pino) was detected by in situ hybridization in the pineal gland of coral catshark. The frontal consecutive sections of the pineal gland were hybridized with antisense (A) and sense (B) probe of Pino, respectively. All the sections were counterstained with Nuclear Fast Red. Scale bar: 100 μm. 
Supplementary

